Increased oxidative stress in the liver of mice treated with trichloroethylene.
In this study the trichloroethylene treatment-associated production of oxidative stress in mouse liver by measurements of changes in oxygen consumption, the disappearance of beta-nicotinamide adenine dinucleotide reduced form (NADPH), and the rate of malondialdehyde formation have been investigated. The treatment of mice with trichloroethylene (TCE), trichloroacetic acid (TCA), a metabolite of TCE, or clofibrate, a peroxisome proliferator, resulted in an increase in the oxygen consumption of liver microsomes compared to the values of the untreated controls. A maximum increase in the level of oxygen consumption in liver microsomes was observed in the mice treated with TCE, followed by clofibrate and TCA treatments. All three agents also increased the rate of NADPH oxidation in mice liver microsomes compared with untreated controls. NADPH oxidation was increased four fold by TCE or clofibrate (38 or 37 nmol/min) and two fold by TCA treatment (17 nmol/min) over that of the control animals (9 nmol/min). The concentration of malondialdehyde was higher in all three treated groups in comparison with control values. Malondialdehyde levels were elevated by 227%, 191%, and 118% by treatment with TCE, clofibrate, and TCA, respectively. Increases in the levels of oxygen consumption, NADPH disappearance, and malondialdehyde production in microsomes from liver of mice treated chronically with TCE or TCA are all indicative of elevated levels of oxidative stress. Increased oxidative stress may be involved in the induction of TCE-associated hepatotoxicity.